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ABSTRACT 

The major purpose of the present experiment was to 
assess the impact of student-generated and expert-generated Jcnowledge 
maps on the effectiveness of post-organizer construction, initial 
acquisition, and transfer. Sixty students at the University of 
Hissouri-Rolla were included in this study. Participants were 
required to study a passage and create a summary of the material in 
one of three conditions. Those in the text-map group (TM) and those 
in the text-text group (TT) studied a passage in the form of 
traditional text, while those in the map-text group (MT) studied the 
passage in the form of a knowledge njap. Those in groups TT and MT 
created a summary in the form of traditional text, while those in 
group TM created a summary in the form of a knowledge map. Following 
the summary, all groups studied a second knowledge map that descril^d 
psychological research designs. Students completed recall tests over 
both passages 2 days later. Results indicate that students in all 
groups performed better on the summary (post-organizer) than on 
either recall test, and recalled significantly more infonmtion from 
the text passage than from the experimental design passage. TT 
subjects performed better than did the other groups on post-organizer 
accuracy, while the other two groups recalled more of the information 
in the transfer passage. Post-organizer accuracy proved to be a 
significant predictor of recall in MT subjects, while post-organizer 
accuracy and recall were largely unrelated for the other groups. A 
28-item list of references, two data tables, and a figure providing 
part of a knowledge map are included. (Author/TJH) 
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Abstract 

The major purpose of the present experimait was to assess the impact of student- 
generated and expert-generated knowledge naaps on Ae effectiveness of post- 
organizer construction, initial acquisition, and transfer. In addition, the relationship 
between organizer curacy and recall was examined as mediated by experimental 
ccmdition. Participants were rcquirol to study a passage over the autonomic 
nervous system awl to create a summary of the material in one of three conditions. 
Those in the text-map group (TM) arai those in the text-text group (TT) smdied a 
passage in the form of traditional text, while th«K in the nMqj-tatt group (MT) 
studied the passage in the form of a knowledge map. Those in groups TT a»id MT 
created a summary in the form of traditional text, while ttose in group TM created a 
summary in the form of a knowledge m^. FoUowing the summary, all group 
studied a second knowledge map that described psychological research dcMgns. 
Students completed recall tests over both passages two days later. Results indicated 
that studcnte in all groiqjs perfiomned better on the summary (post organizer) than 
on either recall test, and recalled significantly more information from the ANS 
passage than from the experimental design passage. A marginally significant group 
X passage interaction indicated that group TT performed substantially betto- than 
the other groups on post-oiganizer accuracy, while the other two groups recalled 
more of the information in the transfer (research design) passage. In addition, post 
organizer accuracy proved to be a significant predicts of recall for those in group 
MT, while post organizer accuracy and recall were largely unrelated for those in the 
other two groups. 
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Student- Versus Expert-Generated Knowledge Maps: 
Postorganization, Initial Acquisition, mi Transfer 
Spatial representations of text have become much mote popular in recent years 
(Bean. Sorter, Singer, & Frazee, 1986; Davidson, 1982; Dickhoff. 1982; Gold, 
1984; Kraft, Novie, & Kulhavy, 1985). Such textual displays have become more 
cost effective due to the pletlK>ra of recent techndogicai innovations (e.g. laser 
printexs, interactive drawing and woni processing software). There is alOT a 
growing amount of evidence that such displays can serve as rffective adjuncts to 
(e.g., Alvermann, 1981; Moore & Readence, 1984; Sinatra, Stahl-Gemake, & 
Eerg, 1984; ) and even substitutes for (Dareh, Gamine, & Kameenui, 1986; 
Sinatra, Berg, & Dunn, 1985) traditional textual displays. The purpose of the 
I^^sent experiment was to examine one particular type of ^satial-textual display, 
imowledge maps (Dansereau el al., 1979; Holley & Dansereau, 1984). Knowledge 
m^s present information via a three dimcn^onal node-link network- (Figure 1 is 
an exanqjle of a portion of a knowledge map used in the present experimenL) 

Both expert-generated (e.g.. Hall, Dansereau, & Skaggs, 1989; Rewey, 
Dansereau, Skaggs, Hall, & Ktre, in press; Skaggs, HaU, & Dansereau, 1989) and 
student-generated (Holley & Dansereau, 1984; Holley, Dansereau, McDonald, 
Garland, & Collins, 1979) knowledge maps have b.^ found to enhance 
acquisition relative to tiaditional text However, the majority of more recent 
research has focused on expert-generated maps (e.g.. Hall et al., 1989; ODonnell 
ct al„ 1988; Rewey et al., in press; Skaggs ct al., 1989). Further, student- 
generated maps have never been explored as adjuncts to traditional text, nor have 
they been compared to expert-generated maps within the same context Although 



ERIC 



4 



Knowledge Maps 
4 



there has been a paucity of research ain^ at student-generated knowledge maps, a 
numbar of investigations have examined student-generated "graphic orga^iizers" as 
text adjuncts (e.g., Alvennann, 1981; Bean et al., 1986). These organizers arc 
similar to knowledge maps in that they use the spatial orgamzaiicm of the text to 
help convey ideas, however these metitods often do not include structural elements 
such as links and nodes, nor arc therc different types of links as in HoUey and 
Dansereau's (HoUey & Dansereau, 1984; Holley et al., 1979) networking system. 
The research with respect to expert- versus student-generated cargan™^ has bem 
equivocal While data £rom experiments that have cora^aied the two indicate that 
student-g«ierated orgamzens are more ^ective (Moore & Read^ace, 1980) the 
e£fectiv«iess of the audcat-generatcd crganizors may be di» largely to the active 
processing required for ox:ganizer generation (Daxch et aL, 1986; £>enner, 1986). 
The present authcxrs suggest that the iiK^onsistency of these results can be, at least 
partially, explained by the consideration of two addit3(»ial factors, that is, Use use of 
these methods as text substitutes vs ^juncts. and the consaitotion of the impact of 
the methods in terms of effect at initial acquisition and transfix. 

A number of studies have also fcnind that stuctent-generated graphk organizers 
can serve as effective post organizers (e.g., Moore and Res^nce, \9^, 1984). 
However, the relationship between the accuracy of these organizers and students 
acquisition of the material has not been examined. That is, is the effectiveness of 
the organizers due to students active processing of the material, resulting in the 
sublimation of the material into existing schemas, or is it due to the cteati(»i of an 
organizer that accurately represents die stimrlus matei lal studied? In the first case, 
<^ could ar^e that there would be a minimal relationship between the accuracy 
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with which the organizer represents the initial masorial and recall since deviadons 
fiom the iraterial will represent manipulations that tie die material to existing 
schemas. Investigators have suggest^ that the subsuming of informadon into 
existing schemas acts to accentuate some types of inforauidon (i.e., schema 
modifying) and obscure othcn (i.e., schema implied) (Dcrry, 1984). However, 
one could argue diat the organizer ans as a metiKxi for effectively organizing the 
material for accurate retrieval, thus the accuracy of the o^anizer would be strongly 
predictive of recall. The auth<»s suggest that the impcstance of this organimAecall 
congruence may be largely due to the method of acqui^tion of the material. It may 
well diffe** as a function of the spatial versus verbal nature of the post>organi2ser 
students create. 

In addition to analyses of organizo: and recall relationships, there has been little 
research that has examined spatial text displays as vehictes for the transfer of skills 
to subsequent study situations. While there is sc»ne research that indicates that 
these methods may result in across-task transfer (Bean et aL. 1986; ODonncll, 
DansQieau, & Pitre, 1988), pre-^posure to knowledge maps or other types of 
gr^hic di^Iays have not been examined in temis of transfer to odier graphic 
displays consisting of different types of material 

The experimental questions cab be stated as follows: 1) What is die effect of a 
student-generated, exp^-genoated, ami control display experimental ccmdition on; 
a) post or^izer accuracy; b) initial £K:quisition; ai^ c) transfer to the studying of an 
expert-generated knowledge map over another subject area? 2) What is the 
relationship between post organizer accuracy and acquisition; a) acmss all groups; 
and b) as a function of experimental group. 
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Method 

Sixty subjects recruited from general psychology classes at the University of 
Missouri-Rolla partidpaifid in all phases of this experiment They received class 
credit for their participaticm. 

During the training phase of the experiment (see below) studaits used two 5O0 
word passages (the first a cramparison of football and basebaU aiKJ the second a 
comparis(m of Dallas and Foit Worth, Texas), and a knowledge map that 
lepiesoited the material in the football/baseball pas^ge. During the experimental 
treatnKmt phase, students stmlied two bodies of material, each coisisting of 
approximately 1,500 woiils developed by the authors with consultation from 
subject area experts. These materials are shortened versions <rf" knowledge maps 
and corresponding tcxj used in previous resrarch (Hall et al., 1989). One passage 
consisted of a dt^cription of the autonomic nervous system, emphasizing 
comparisons betw^n the sympathetic and parasympathetic nervous systems. The 
second passage described psychological research designs, placing an emphads on a 
comparison erf nmnipulation wtperimcnts and asscssnjcntA>bscrvation studies. The 
passages were presented to students either as a knowledge nmp cnr traditional text. 
(Figure 1 is an example of a portion of one of the knowledge maps used in this 
experiment.) The passage on psychological research designs was presented to all 
stuctents in the form of a knowledge map. 
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Hie expcrimeni was run in two sessions, with one day separating the two 
sessions. The first session began witii a brief description of the cjti«:rimcnt. All 
students were then allowed a few minutes to look over the football/baseball map 
and text. Following this, an experimenier went over the map with the students. As 
a final step in training, students were allowed ten minutes to lorfc over the 
Dj«*' as/Fort Wonh passage and construct their own knowledge map to represent this 
passage. Participants were then randomly divided into one of three groups: MT 
(m^Vtext); TM (text/map); or TT (text/text). Students were then asked to swdy the 
materials over the autonomic nervous system for twenty minutes. Those in group 
MT studied the material in the fomi of a knowledge map, while ftmc in grcni]% TM 
and TT studied traditional text Following this, students were given fiten minutes 
to create a suraraaiy of the material they had studied. (They were pcrmiited to look 
back ai the materials as much as they chose.) Those in group TM were required to 
pnxJuce their summary in the form of a Knowledge Map and those in groups TT 
ami MT were a^ed to produce their summary in the fOTix* of traditional text All 
students were then required to study the knowledge m f over research designs few 
thirty minutes. 

The second day of tiie experiment smdents were required to complete a free 
recall lest over both the autonomic nervous system and reseunch design. On each of 
these tests smdents were simply asked to recall all that they could remember over 
the material they had studied. They were allowed fifteen minutes for each test. 
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Results 

Recall scofes for the summaiy (post organizer) , ANS recall, and design recall 
were scored by a trained rater using a pnjccdure developed by Meyer ( 1975) ar.d 
Holley el al. (1970). Reliability was established by having a second trained rater 
sa»e fifteen tests drawn at random for all three types of recall The coirelations 
between the two raters were .93, .93 and .96 fm the summary, ANS recall, and 
design recall respectively. Recall will be reported as a proportion, with a score of 
1 .00 representing verbatim recall of all propositi's located in a passage. 

The analyses began with a two-way repeated-n^asure analysis of variance with 
comUtion (map/text; text/map; tcxtAext) serving as the between-subjew factor and 
Recall (summary, ANS, and c^esign) as a within-subject factor. A significant main 
effect for recall was found E(2,102) = 36.89, c < .0001, wMle the Group X Recall 
interaction was marginally significant E(4,102) = 2.27, r = .07. (The cell statistics 
associated with this ANOVA can be found in Table I.) Tukey pc»t hoc tests 
(Hays, 1981) were confuted to compare the means at each level of recall 
Participants scored significandy higher on the Summary (M = .35) than they did on 
ANS recall (M = . 22), which in tum was significantly higha- dian design recall (M 

.12). 

In order to ^ ;scss the relationship between the accuncy of the organizer and 
recall, as well as the mediaiional rrfc of experimental group, a regrcsaon equation 
was con&ructed to predict ANS recall. Variables were entered into t!^ ^adon in a 
step wise fashion. In order to exclude any extraneous effects of gn?up this variable 
was entered fir? followed by participants summsoy scene, and finally an 
experimental group X summary variable. The results can be seen in Table 2. 
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While the organizer score accounted for a marpnolly signifkant amount of unique 
variance in ANS score, this efliect was clearly mediated by the intcracticHi of Group 
and Sumraaiy score, as this variable accounted for a significant amount of variance. 
In c»:de? to further elicidate the nature of this interaction, zero-oider correlations 
were compute between summary and ANS recall fw each of the three groups. 
These correlations for group TM, MT, and TT respectively were: i = -.1 1, r .60, 
and I « .24. Only the conrciarion within group TM was significant at the j2 < .05 
level. 

CMscussion 

The first expaimental question posed above involved iIk; effect of experimental 
group on acquisition. As there was no main effect for group, it appears that, 
whether student produced knowledge maps, studied from expert-generated xmps, 
or studied traditicmal text, acquisition of the material and the Bccuracy of post 
ofganim* production did not differ. There was, ho^i^viT. sOTce suggestion that the 
situation may be more conqiUcated when one ccmsidexs the type of recall as a 
mediational variable (as indicated by the marginally significant intCTKtion of group 
and recall). An examination of the means in Table 1 indicates that those in the 
tex0ext group performed substantially better than other gnnips on accuracy of post 
organizer/summary. This difference appears to largely disappear on ANS recall, 
and those in the tcxt/text group had the lowest mean scone on recall of material fiom 
the design passage. This result makes more sense when one considers the act of 
map/t5xt or text/map translation more closely. The act of translating text into a 
textual summary is a mota simple exercise than translating across processing 
modes, that is, from text to »nap or map to text. The latter most likely involves 
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iTXHe dual activation of spatial and verbal processing systems. A number of 
ihcoiisfs have suggested that the processing of graphic displays involves the 
activation of both visual and snatial channels (e.g., Dansereau, 1989; Kr.lhavy, 
Lee, & Catcrino, 1985; Schwartz & Kuihavy. 1981). Thaicforc it is not surprising 
that those in groups MT and TM would produce a less than accurate initial summary 
due to the difficulty of the t«(t/map or map/text translation. This act of 
spatiaVverbal translation is not necessarily detrimental to eventual acquisition. It 
may, in fact, act to increase active and, thus, more schema driven processing, 
and/w it may help to produce a more robust dual trace in memory (Abel & 
Kulhavy, 1986; Dean & Kulhavy, 1981; Kulhavy et al, 1985; Schwartz & 
Kulhavy, 1981). Hius. it is not surprising that the advantage of the text/text group 
is largely gone by ANS Fccall. Lastly, the advantages of the map groups on transfer 
recall, albeit not significant, suggest that preexposure to knowledge maps (either 
student- oi expen-generatcd), may serve n help students in the processing of 
subsequent expcri-genaiatcd maps relf uvc to students who have not received such 
preexposure. 

Surprisingly, the accuracy of the postorganizer was not a significant predictor of 
the recall of the material for which the organizer w^is created This is inconsistent 
with previous research that has found such organizers effective (Moore and 
Readcncc, 1980; 1984), This finding migbi initially hsxd us to believe that it is the 
process of making the organizer, rather than the accuracy of its representation, that 
has the biggest impact on eventual acquisition of the material. However, the effect 
appears to be itrongly dependent on experimental condition. The results of the 
regression, and consideration of the zero-order correlations as a function of group 
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indicate that the organizer-recall relationship for those in the Mf group was quite 
strong, raoctenite - at best - for those in group TT, and nonexistent for those in 
group TM. It is probably the case then, that the nature of the mapAext translation 
and its ccmgraencc with the criteria n^asure is a powerful detaminani in the 
organizer/acquisition relationship. When a graphic organizer is employed^ the 
translation of that organizer into some type of verbal format is often crucial, (e.g.. 
When snadents learn sonwihing for a test through some graphical study technique 
they are usually required lo demonstrate their knowledge in a «K>re formal 
traditionalA'erbal format at test time.) Those in group MT who produced accurate 
organizers demonstrated the ability to make such a transition, and this was 
significantly related to subsequent recall. The ability of those in the text/map group 
to produce organizers that accurately represented the material was largely unrelated 
to recall. Ability to inmslaie text into a spatial organization appears to be 
unimportant for sub^uent recall, if such recall requires a retranslation to a more 
Optional verbal output 

Taken as a whole, the present results iiKlicatc, that at least under some 
conditions, there exists little overall difference in text acquisition between students 
who study an expert-generated, student-generated map, or traditional text 
However, the results were strongly suggestive of a more complex explanation, as 
moderated by the namre of the criteria variables applied. While text may serve to 
produce more accurate organizers, this difference appears to disappear with respect 
to initial acquisition, while maps may even be advantageous in terms of transfer to 
the processing of maps in the future. Moreover, the nature of initial exposure to the 
maps appears to serve as a strong iroderating variable in determining the 
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relationship between post organizer production and acquisition of the material that 
the orj^zer represents. 
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Tabic 1 

Recall as a Function of Experimental Group 
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Table 2 

Regression equation constructed to pred ict ANS recall 



Variable 



change 



Group 
Summary 

Summary X Group 



.04 
.05 
.11 
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F change 



note: variables emered in a step-wise fashion in the order shown. 



1,22 
3.12 
3.34 



Probability 



,30 
.OS 
.04 
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Figure Captions 

Figure 1. A portion of one of the knowledge maps used in the present experiment (reduced in size from 1 1 X 17). 
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